Cholinergic neuron-like cells derived from bone marrow stromal cells induced by tricyclodecane-9-yl-xanthogenate promote functional recovery and neural protection after spinal cord injury.
The rate of neuronal differentiation of bone marrow stromal cells (BMSCs) in vivo is very low; therefore, it is necessary to elevate the number of BMSC-derived neurons to cure neurodegenerative diseases. We previously reported that tricyclodecane-9-yl-xanthogenate (D609), an inhibitor of phosphatidylcholine-specific phospholipase C (PC-PLC), induced BMSCs to differentiate into neuron-like cells in vitro. However, the neuronal type is not clear, and it is still unknown whether these neuron-like cells possess physiological properties of functional neurons and whether they can contribute to the recovery of neuron dysfunction. To answer these questions, we investigated their characteristics by detecting neuronal function-related neurotransmitters and calcium image. The results showed that these cells exhibited functional cholinergic neurons in vitro. Transplantation of these cholinergic neuron-like cells promoted the recovery of spinal cord-injured mice, and they were more effective than BMSCs. The number of cholinergic neurons was increased after injection with BMSC-derived cholinergic neuron-like cells, indicating their high differentiation rate in vivo. Moreover, the proportion of cholinergic neurons in host cells and secretion of acetylcholine were increased, and preservation of neurofilament was also observed in the lesion of mice implanted with BMSC-derived neurons, suggesting the neuronal protection of BMSC-derived neurons. Our findings provide both a simple method to induce the differentiation of BMSCs into cholinergic neuron-like cells and a putative strategy for the therapy of spinal cord injuries.